\* V. ■ 



tfl *! ^ ^ *l % 

KOREAN INDUSTRIAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



o 

A. 



i §! 3 § 
Application Number 



1998\1 ^1] 42803 Jl 



I c! y I I 
Date of Application 



Appficant(s) 




pj 



1998\i 10€ 13^ 



199 8 t3 



12 



CERTIFIED COPY OF 
PRIORITY DOCUMENT 



COMMISSIONER 



[ICD 



ijpw 



iCDI 



[gggjS] 98-042803 
IM8JA"U 1998/10/13 

[Hfg°l ^SSS] ^SE« XI§!8H=: (HI 51 l\\J\ SXl §J SfB 

SSSS] APPARATUS AND METHOD FOR ECHO CANCELLATION WITH VARIABLE RA 
TE 

[§^S§JJ SAMSUNG ELECTRONICS CO., LTD. 
[□HJU §S§ 

14001979 

im§imm 02-760-6048 

442-370 

l^±J SJISE 4^£!AI IB? DH&S 416HXI 
KR 

[CH£I2J3 

mm sss 

H361 

[SSfOHsJ 02-3453-7631 
135-080 

[^4:3 AiS^AI Sj&S 827-53 3S 

K9^£IS3 PARK. TAE SAN 
[^&JS^fflSj 651110-1474425 
449-900 

i^±i gejAi ;>isg feAiai & i4Hii 

[^33 KR 

[#1X13 siolS AHI42^°l ^§(HI °I6K)1 ?l2f SOI SSSUCh 

CHBI2! gJSS (SI) 

[^£!*13 ^Sl SS 91 SI- 

[}|HSg]£3 20 0 29,000 S 

[JftftSS] 7 ffi 7,000 £! 

[°Aj^^Sg] 0 2d 0 m 

[4JAHj?S3 6 S 301,000 §! 

[«3 337,000 S 



iS^AHff] 1. fi°Hi, S AHI AH ( S! £3) 2* 1S 

2. MSJA1 fi^AH, SAHIAUS! 

3. ?ISS(gJ § a^^) 



^-cg^ =eiil 4^ ^ 4=^ (Code Division Multiple Access : CDMA) a] 

^°1H A>-g-S]^ 7>^ ^£ iLSC-l (variable rate vocoder) 0 -! ^ ^1 

(echo canceller)^ o\}3. aflTj tJ-^£] ^-°r^ 

^H^Ka number of cascade-connected adaptive filters)^- "a^l 0 ! — ^1-^.-8- 

-8-^ ^» 0 l-8-*H ^ ell °1 S- *IH ^ ^<H^M- ^ ^1 ^1 ^ 

(convergence)^ €^ l-€-Q-§>7l] ^(disturbance)^ 3J-°r ^Sj-Jl, 

<g rays Til ^- ^ ojc]. 

£ 3 
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^1 4=-^ ^^s).^. ofls *\}7-} ^ (APPARATUS AND 

METHOD FOR ECHO CANCELLATION WITH VARIABLE RATE) 

5- #Efl 7] #o] OJ ^Aj^H) ^ oils 7^7^ ^ -C_ £A] *V 

S. 3£r °J ^AHloil trf-g- ofls z\}7] #*l<q £Al^ ^ 

s.; 

i 4fe JE 3 oil ^ 31 ol e sl^o] ^"8: £>1^- -ir^S.; 

5. ^ -€^HH1 ^ *fl«r^ ^r*8 MH1 ^-g- 

^171^71 oils ^ ^-g: ^JE; 

£ 6£r 5. 5^1 S.*]H± ^ c-fl ol e ^ ol ^Sj Sa] ^ -B^S.; 12. 

^ 7^ £ 5°ll <33HM *\]o] Xf*| $\g_<>) ^5^°]r%. 
* S.^ ^ ^oil rfl ^ * 

100, 120 : oflS ^171 ^1 102, 122 : 

104, 126 : <3 3Hm *1H 106, 124 : °\}3. 
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108, 128 : 



^HJE ^ ^ 



■g- 7>^ ^£ iL2Dl (variable rate vocoder)^ *\}7] ^1 (echo 

cancel ler)°fl &® ?ASL^., % ^*H^o_5. ^%S, <&?k% €&l(a 
number of cascade-connected adaptive filters)-!- n^l^r 0 }, (convergence)^ 
€^ ^l^r7> Ir^ASl-Tfl ^(disturbance)^ ^j-g: «<>M*Kr ofliS 
(echo canceller) ^ =L « 0 V ^°11 ^J°l^. 

^tfl-g- ^sM^ 6\}3_ z\}7] CDMA 

5.11 ^Eflo]^ ^ ^ ^cfl-g- ^S}-7H1A-1 ofl^ ^jsl^ ^is. cfl^f£]Jl 9X 

^f. ^cfl-s- ^^-7i ^cflw 0 >o.^.-?-Bi -a-^ ^ 

-f iH^^l 71 ^(disturbing) <$3. US-Mr ^^[7] tJ X| ^^-(delay 

time)# 5HrT=h °1 *1<3 ^l?i^r <^1S ^17-1 ^iJll- ^1 7^1-71 

41*11 ^JS-tb *1#°_5, ^-^(convergence time)^2f ^^-cf. °fl:2 ^7l ^*1 

3 *l#£r 7>^ #^-8: Jfl«H nfl-f ^J5_*l sJ-eMlEH^, 

3^ oils ^17-1 ^121 ^-g- i^^dl nfl^- ^S>cf. 

tfljf£.<q ofl^ ^ ^Hl ^-g-^ (adaptive) «£al 2) ^8: 

NLMS(Normalized Least Mean Square) ^:JL 2\^-o\v\ . <2}i&<qG.3, 7± FIR ^1^^ 3. 
€r ^ -^(impulse response)^: iL^}^ Al~g-£t}-. H^o] ^o]^ 
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°1 l&l^ #^ ^IJl^ *t ° s v b]*! ^1, >yjL-i- S^-sHr ^Jl3.^-e-1 # 
^(subtraction)^m-. n. ^4^- ^^-S ^l^.(di f ference signal)^ <>j 
d]°lE(update)^cll ^>-g-^4. 

S. l^r t£§^, ^Bfl 7] #21 <a ^HH 4€r ^ (echo 

canceller) (10)^ 4<$m -f-^( four-wire loopHl ^ Br^URX, TX) A>o]o}j 

ofls ^lJl(echo signal)!- ^s^l ^e|#(14i~14n) 0 1 -#3L A ^S. <3 

(echo path) (12HH 14^4. #7] ^#(14i~14N)£r t]z\ig Qb\ 
(adaptive filter)^ ^.q.^ ^-°1(RX)^: ^-5 r °} -^(X)* ^H-Sltf. HL 

* °1 ^ ^(X)^ oflS ^S.(12)S. 

^■7} °\}5Z Al^fe ^>7l ^^^(U^Mn)^ zj-zj-^ M 4L3L(Yi~Y N )-S- ^sfl 
^r^r^m-. ne)JL °\}^. *\3L% S.Wfe- ^1Jl( echo- included signal )(D)^ 
#*1(24)« ^§-*H oils. Qt\. ZL zj-xv Aljr 

(difference signal )(Ei~E N )-l- ^EHr(14i~14 N )^r ^ ^^S. -#7] 

*V 4U-(Ei~En)# ^-S-^ (adaptive) <U;JI5^1 tfl-g-Sj-oJ T^lr-g; ^ 

c1]o]e (update) t!: 1 ^. 

^^clS., >S-7l o\)=i z\)t] ^l(io)fe 4^ *]lt €^#(14i~14 N ) 
-S: ^SKa Sa^. ^1 €Bl#(14i~14 N )^r ^(X)* oj-^ z|-z)-_o jg. 

^ #^ ^l3ll:(Yi-YN)-a: #7l #^ ^#(Yi~Y N )^ zj-z* aflo^ ^ 
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ZLE]JL #7] ^^l^H-dGi-ieN)^ 44^1 4# #*](18i~18n)°11 <?1^-H $U 
cf. ^, #7] ^^]^1^(16i~16n)^ 44^1 4# #;*1(18 1 ~18 N )^ Ml7iBlja oi^ # 

*H1 ^^S^. ZL^JL A oM ^^^#(16i~16n)£1 itx)ElJti #7l oflsi 

(Si~S N )« ^i-olcf. al-eM #7l ## ^-^^(IS^ISn)^ 44 #4 #3: 
(Ei~E N )# #71 ^ ^lJL(Si-S N )fe £ 2^1 ^1 5.(30) 

S.Jf3 #7l €b]#(14i~14n) 4°!^ «>H-« ^§1-71 #4 

^^1 z\)o\ i|5L(30)fe ^1^ ^1 -^^^cf. xt)-e)-Ai #71 z)-;q-o] ^^^s. 
(16i~16 N )^l 3)*}7} -f^H c^^^ ^Bj^l ^ #jr(Y N )fe o]]5i #5i# 7^17-1 

SRrt-11 A>^-£]xl ^rf. ^Leiq- ol ^ Al3L(Y N )fe <g cfl o\ e ( U pdate)«rfe 

31 ^1-g-Slfe ^1 &1 #^l(error signal )(Ei~E N )S 

#4 ofl&l ^3KEi-E N )fe #71 443 4# #^l(18i-18 N )^l 3*iH ^Bl^| 
#^ #JL7> ^^1^1 ^£.3, ^ ^ £l ^ ; ofl^. #JL7> #51(26)^ *H1 

<^1# *<H, ^lel ^ E 2 , E N 3 ^-f7> ol^l ^fl^tf. 

Afl3.£ Al^ ^-jzf £ol ^ ^ jz^o} #eHH #4 >h 

^^11:(16i~16n)^ 44 -f^r *^l7ll ^rf. tcfeH ofl^ ^Jr^ 

Ei=D-Y!, E 2 =D-Y 2) En=D-Y n ^SLsL M-E}\4cf. o]^ #3Ha-1 ofls #Jl« 

^Wfe #JL(D)7} -^^S>7fl 443 4# #*l(18i~18 N )3 3*lEli± °m 
afl-S-^M °1 #JL-I- #5L7> 4i^l ^JL( echo-reduced 
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signal )(E T ot)^1- ^4. 

zj-zfo} rfEi#^ §1-140) sfl^o.^ ^r^^i^-(converge). ^«>^^^. ^ 1 ^^^1 
m^^Z] ^ SH-fe #31 <H)S ^1Jl£] ^-¥-^1 Si\n*\ i2^(disturb)£l7l nfl-g-ofl 

*J-§-*8 ^ (quality measurement)^ ^^l €^1-8: JflSM 

<S^^3- HeflAi ^E-]7> -fi-jL^: ^*JS]-5L^- ^ ^ ^ &th 

^1 ^*r*>^, ^ ^ ZL ^*1 ^1^1- oj-g-^l 

A>\^ 3)*}°) ^ fl^lS. ^JL(set)€*}. 

H^Jl ^ ^ 4>7l lp§ & l^*!^ ^E]fe E^H-i-SlJ!, 

#^2] ^ Slfe *fl# 7>A> ^-^l^Ei tH-o] 7>AV ^.g. 

tf. n ^345, Hr^fe- ^151 (summation signal)^ a 3N*l(24)<*fl>*l 

ofls -*1JL7} ^l^(D)^^fBl #A>^cf. o^l^ , 14i4 14 N -i^r <?1^1 

-*1JL(D)°11 M-B}-\+ oflia. #o]rf. <>}^H1-^ #^ ^Jl^l 

^ Yi+Yn-i^ZL, ofls A]jr# Al^(E m )(ols]- ofl^ ^15121- 

D-(Y!+Y N -i)^^. 3^3. t^<£) ^1^.011 o]*|H ai^l(D)^ 




§-ofl i oloil ol^-^i ^ejlvg. on-/ ^^(Eror)^ ^lJL#-8: ^ 

Cf. ^ >*j| o] -M.^ ^E-]#^ ofls| AISLI;^ ^ Al^ol] ofl e) 

1] 

Ei=Etot-Yi=D-(Yi+Yn-i) 

E2=Et0T~Y2=D- ( Y1+Y2+YN-I ) 

En=Etot~Yn-D- ( Yi 1+Yn-i+Yn ) 
ZLBlJL ^#3] JE=- oflsi ^l^lr^r M^^I ofliS 7fl7l# ^ S><^ ^.2] 0 J5. 

#71 ofl 3. ^ -tl^CEror), #71 ^B) ^13:(Yn) ^ #7] ^Bj ofl s) a] 



7 1 ^^(absolute magnitude forming means)(32i, 32 2 , 32 3 HM *r s 3€i=K :J - 

^sir^r sfl^ ^Ei(LPF : 34 1; 34 2 , 34 3 )°11 €^ 

°1<>H ^"71 ^51 aIslCEtot)^- ^E] #^ ^l^(Y N )l:^Bl 

HS-^r&r ^El-f-BHGnultiplier : 36HH -g-^t}. nj-e^Al |EtotI*IY n I^ 

-ilJL-^ *fl-§- ^^(quadrating means) (38) |EnI*IEnI^ ^fet=h 
ZLE)J1 ^-71 ^#3°! (36)^1 %^ ^l^^r ^U: '^(division means)(40) 
^"71 *fl# ^tK38)£] #^ M-¥°1^^-. nJ-eH ^ ^ 

^(QnH ^"71 ^ ^(Qn)^t ^>Bfl^ ^ 2^ £o] <g-g- 

[*] 2] 

Qn=( I EtotI / IE N I )*( I Y N I / |E N I )=( I E N I * I Y N I )/E n *E n 
Qn == ( I Etot I / 1 En I ) * ( Etot~Yn) 2 

%7] ^ 2°]] ^S}^, ofl^ Al^7|- ^"^^ €^ ^15:(Yn)7> T^JE.^. 

^ &(Qn)^t ^ 3KQn)°1 A 1 ^ SKTrDiU} ^^]^ ^<H*1 

oy^jELsL ^ #(Qn)°1 Wi, ^ #(Qn)°1 *fl 2 ^ ^r(Tr2)^4 *M-*l^i 
^I^(Sn)^ 3.*] <H -S^-. <*|7H ^1^(S N )7> l«l 
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o) nl), m.^ ^(Q N )^ afl 1 % t.|] 2 tilJ27l(42i ? 42 2 )^ <g ^ -*1JLS °1 
c]-. ^ : ^ #71 .^1 2 0132^1 (42 2 )<>ll^i cHlol-g-sj^ ^b\9] u) ^ 

•g-^ ^(threshold value)(Tr2)-8- ^lils^ -g-<?H], #7] X) l a] 577I (42i)<Hl *\ 91 
°\} Q }^rS\^ ^ SKTrl)^ o]o]a\ zj-zj-s] ali27l#(42 1 , 42 2 )^ 

#^ -tl^lfe ^*] *fl°l ai^(Sn)!- ^§Kr ^(44)J>-S zlb} 

-H #7l ^(44)^r *1H a!^(S n )# «fl# i^S ^l^^q-- 

°fl» 1:^, S3] ^#(44)^ €31- olollol^-A] ? ] 7] ^*fl^ S3] t^§]-ji 

7># JLJ^JIS ofl^ xijr§ ^7-11: ^ SX^ ^3] ^ &(Qn)£t 711 i -g- 
^ SKTrD-g: ^, 1 #cfl3]AS ^- #^ 41 :M" 3>^ ofl 

#5l# 7HJ1 Si7] nfl^o]rf. *)] 1 ^B]7> <a^o]^ £fe ^ ^ ^E] 

W oflBl #S.^ #*HM o\}3_ *\2L ^ljLS-SfE] ##£] #^ 

a]!: €^#£1 <^1&1 #M^r ^^ol^-£]^ ^E]#o| ^ ^o] 

Afls£ ^Ir-g: 3j^> trKH ofla. -tlJloll ^sflAi 3}-^ ofls 

#31^ 2:7] oil ##^]7fl ^B]^ 0]tE]*V f^g.^ 3^-g; ^ &7fl ^ 

^, #tfl3]^S 3J-0. ofl5l Al^-i-nV 7fl7]§]-7l] 3. 5^ ^ 
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^o)l ZLO] ^ #o. ^ Zj-^Cf. 

^ ^o], ^1-71 oflS ^7] ^El 7^7} ^ , a>^-§|- 

«fl^§>7l ^ $£.sL, ^B] 7^ 

7> ^0_^B\ c]]=i A] Jl* Sf-^V^ ^ 3*fl J* -3* -8: « 0 > 
^1§>J1, ollS ^151 ^o^ol ^ ^ollA-l5L ^RV-gr #ol^^ JLJZH O.^ ^El 
Tfl^T* ^^^]7lfe ^13- Z\}7] ^ ZL « D ^# ^§}fecll &tj.. 

##tb ^-^^T ^ §>7] OJ ^cfl aflT} 

(echo canceller)^ : 4^ ^liS. ^eH^; #7l 3£e]# 

S-fE) zj-zl- #tfli£ _g.^ ^flofl rfl-g-sH ^-71 ^]^ # ^di 

^ #^ 4}l§l» oflS ^1217} ^SS-^fEl Zfzj- o^l 3. A}Jr^- 
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ZJ-Z]- ^H^uf. 

o] -HL^o] ^Alcflofl <&d\X\ t ^-7} ^ CHI oj E ^ ^cj^: ^-71 54 

^7} ^-71 ^Bj °] ^j-O.^ Sflig- &B\o) ^uHojES].^ o> 
^ e|) o] E Al^s. ^^^-Cf. 

^ ^ tt>o>Ai til^^fe «1 JH7l^-; #7] #^ ^1^5} 4>7l 

-tlJl* 3-^7} nfl, #7] ^B] Tfl^-I- <^ C-l) Ol Al 

It fee) S^-W. 

*l(echo canceller)^ &<>H : ^fS. ^^-^ ^^sf; #7l ^B^- 

olEg>7l ^ #^«r>fe ^ ^r^4; #7] ^ wl-oM ^7l 

4UL7> flr^Spi nfl, -8-71 ^B} ^I3llo]E§>^ *M ^ 

^Bl-i-^Bl Zj-Zj-^ ^ ^1^^ «>0>Ai ofl^ <&S.7} ^^LS-f-Bl ofl 

3. -*1JL# *«>1*H*i ^-71 ^HJE. ^o] ^6.3. Z]-^ #^«>^ Z> 

4t S^>S); #7l ^C-llolE ol ^ ^ a o >71 Zj-XV #7] ^Bll-oll 
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^£o11 tfl-g-§>^ o-l D)) Ol E ^n+-g- Old] 0]^ ^ ^-7] A] EH ^1^^ 

tCj-^ ^ ^ofl ol §>^, ^-g-^ ^BlS^-Bl tftflig- -g-^ A] Jro} 
^ °] -g-S}^ SHHS 7fl^ ^^l^lr/^^^^l^ €Bl 7j]^» 3] ol E 

££^r ^-g-^ ^Bi^El ^rfl« 0 >5l -§-^ ^!Jl# <^ dl ol e ^ 5)5.^- 

o]ollol^./ii|^lol^-s>7l ^ *m -^1311- ^^lolM 3 3.* ^P- 

«1 §V JL , °]# ^-*fl €&1 741^Sq ^c-llolE^ 2:^ ^ 31 ol E £|3.» ^}o] 

zibIji z^o} ^Bllr^Jfel 31^ ofls -ids* ofliEL ^-n #^slfe 

*m -&^5.°ltr. ^-71 oils 7.11 7i #^1^ 4^ = (four-wire loopH] S^-sjfe 
^f- ej-oi A>oloil ofls AlJ:(echo signal )# ^l7ls>7l t^o) ^Ei^-^ 
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^]s(echo signal)^- t^-ej- t)<& *\&°] #5. 

t} = .E.S. *\]7] ^*}kr °]^& ?A9l7M 4^H ^ 

^ « 0 V^]£- 1/N(€3^ ^)o.S. 3gtf7\ 

A ^#^ ^r^Hr?} 8 KHz^lJl, ^-g-*§ ^7} 4 711, °flia 4! 3: *1 <g ^ 

ol 32 mse^ZL 7>^S>^. zlb|^ Xl l ^-g-*§ ^Ejfe 0 ifl*| 8 ms^ o\}51 ^1JL# 
Xl7l§>ji, »| 2 *]-§-<8 ^Blfe 8 20 msS] ofl^ XlT^Kn., XI 3 ^-g-^ 

20 tfl^l 28 ms^ °\}5L X^*^. =LZ]3L Xl 4 ^-g-^ ^El^ 28 m 

*1 32 ms^ oil 3. aflT^rfiS, Zj-z^-s) a}-g-fg ^b)^ ^ ^ 64 96> 64> 

32S. # 128 ^^-S. ^tf. 

£ 3-£ ^-2:S>^, >*7l oflia XlTl ^l(100)fe 3^5. -g-^ 

^Bl#(l02i~102 N )4 #71 ZJ-zJ-S] ^E^l tfl-g-SH= ^^o]e ^]oi _g] S-^k 

(104i~104 N ) ^ ^-71 zj-z}-o} 3gB]oll cfl-g-^ zj-xv 33.#(108i~108n)-£ 3.^ 

^*=f. H^JL ^3. ^1^7> H-eH-^ oils 7|^( 106)1- 

^-71 ^Ei(i02rl02 N )#^ ^l^(X) ^, *}&*} £-o]^ -g-^ ^ 

# Xl^tfrth}. 7J^( 106)^.^-6] i^- A]^(D)^.-^El Xl 

^ #^ -^5l(YrY N )# XlT^^-cf. ^, ofls -ilJL* Xl7-l*Vcf. ZLe)jl oj-i- ^El 
#(102i~102 N )S1 €^ Xl^^r ^cIMs XH ^)5.(104i~104 N )5.^-El <H1&| ^(EnHI 
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• • • 

£fl-§-£)^r ^c]lo|E nVo}*\ c]| E 5] tf . ZLZ)JD_ ^o\] j=a]^ v}<% 7^o] 

^-71 ^cfloiE .^o] £).£.( 104^104^ €3* 

(102 1 ~102 N )ii--f-Bl #tn»g-s| ^ ^13:^ S}-^ &(Pl~P N )^ ^7] #A]- 
(IOSx-IOSn)^^ d\]z] ^1^1t(Ei~En)1- ^ 3KPi~P N )^ #3|of| tfl-§-§}^ 

^^^S £ 41: H-iSl-^ , <#7] ^c)lo]3 *f|o^ £)^(104i~104 N )^ *]M-7) 
<*H = 711 -8-7] ^ 5? 71 tilti>^ ^Hl ^ (POWER) &-gr 

S)-JL ^Hl 71 sq^ #(TR)-g- %7\ ^ Til ol e# ^§1- 

*J-eM ^71 ^cHo]e x\]o] 5)S(104i~104 N )^ ^tfl^ -g-^ *\$L°] 3}-^ 
(POWER) -g-^ SKTR)^ 3.^. ^t-lloiE ^jr-g. #^§>ji, zl ^ £ 3^1 £ 

3^ ^e]Sl ^Bl Tfl^l- ^^olE^Cf. ZLBlJl ^-Cfl« 0 > ^ *\5L°) 
^ (POWER) ^ ^(TR)Ji4 ^c-llolM ^Jl» ^/-llol^-^ct] «fl^ ^ 

€3 31^ ^OlolE^- ^Sf^tJ-. 

£ 3^- , -#7} S)^(108rl08 N )fe ^-71 oils 3.^- ^IJl(D) 

5-^Bl >8"7l z]--^El-i:(102i-102N)^ ^ ^, #^ ^I-CYx-Yn)-!- 

T^tf. ZIBlJL ZL ^jq-oll ttl-s. ofl e) ^^(Ei-En)# #7] ^ tfl M 7])o] SjSf 
(104i-104n)S ^1^-^:4. 

ixJ-el-A-l zj-zj-S] aj-g-ig €B|-i-(102i~102H)^r ^-tfl^ ^ ^!i7} ^cfl-g- *J 
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SMfiJ #^ ^^f&l ^^^r oils ^^-g; ^Sj- 

£^ T A ^1°1 01^ ^ 7i)^l:^r ^cfl^lm *1H 3] S.( 104i~104 N )°U ^ «fl 

^. 

3] 

mu = (2*m* e) / POWER 
z/H = mu * x 
H = H + 

^-71 ^ 3^1>H ^t°1^, ^ (POWER) -tftflU- ^ tii^l <3£)£) 

^ ^-^HH^l 3.7l# ^nl^cf. zz.e)JL e^r €e] ^I^(En)^ 

^ ^JL^l ^ -fofl ^B] 711^^ «i£M $£o>o) sj- 

^dl, jq-fl (POWER) ^JL e7> 3£i mu &°] #7>S>o} ^ H i^Tfl 

^cflt^ -g-^ Ai^i Ais^l: &-g- ^ -fofl ^ s)-^ (POWER) 7]- mu & 

oil ^wHl^n]:, ^o] ^ Tj-foll^ e aj-jn. o]-^ Tj^ofl^ e ^o] 

e mu M 3] &) T^fe 
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nelji a-o]^ ^ ^tfl^si -g-^ ^l^7> £^ 3 .a. £h 

(double talk)S) ^-?-ofl^. -g-sj- f^ofl ^-sj *}-^ u]^-g- *f-&o.3, mu 

^-^ H o v -8-^ 413:3 5)-^ (power) ^1-g-sM ^cfloiE s\ 

^ W . ^ 14 3-§"H sum ^1 £-3. o>^^ -g^-g. ^^t}-. 

£. 5 ifl*| S. 7£r Cf^- ^Aloflofl n}=. oflS ^ 3J-*| <£) ^ -g- 

5. 51- °1 ^H13 *H7i ^l(120)fe *fltb^. ^ tfl 

oil *flia. ^-S-g- 5^3-°-^ ^I7l§l-7l ^j6 Si Alfl-^- <gcflolJE ^6] 

^ S]^(130)# zl^jL cf^-^ ^ o.^ €BH-(122i-122 N )sl- °H1 tfl-g- 

SHr ^3 ^cflolM *fl©1 ^S(126i~126 N ) ^ ofls ^(124)* i^cf. 

*| €B^-(122i-122 N )^ ^ ^, A>-g-^> £-o]o] ^ ai^ 

^-tfl«o v ^ ^l^^ at^ < $^ -ti5:(x)i- oils aijt 

1- ^l^W. ^jo^ oflS ^3.(124)3.-*?- 3 ofls i^" -^(D)^^ 711 

#^ ^^(Yi~Y N ) ^, ofls ^l^^cf. zLeJs ^-71 *m aijl(x)3^- 

3 ^"tfl^ ^ 5W\ ^(Pi~P N )^r -8-71 ^cflolE ^o] 33.(130)3. *fl 

-^rf. o)c]*\ #7} «gc)lo]E ^ ^ 3l|S.(130)fe- <#7] *1H SIS 

(126i-126n)^- <a*IM-i:/tH<>l-i:*Mfe ^ ^l^(SrS N )» °lt 
^bH:(122i~122n)^ Tfl^Hf <S3Hm <S)3.(126i~126 N )3-*f E] oflB] Aijr 
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(Ei~E N )£l- #7] QUI ^l^(Si-S N )°1] -S^tt ^cfloiE ^o\a] ^c-floi 

M^cf. o] cr^ c^oll c A ]^ t,].^ .^.o] >y.7l A}:§L<2}- cfl o] e A]^^ ^ 

^cflolE ^0} S]^.(104i-104 N )^ #7l zfz]-<*] ai-§-^ 
(102i~102 N )5.-fBl ^tfl^ ^ AlJ:^ ^3 &(Pi~P N )4 ^-71 33. 
(108rl08N)S.-f-El d\)z] ^13:*(Ei-Ek)^- *W &(Pi~Pn)£1 ifl-g-*H 

^ ^71 ^ o) e Al^i- 

=lz\5L >8-7l 3S.(128i~128 N )£r #7l ofls S.?t *\3LO)^*t-&\ #7] A 

^E]#(122i-122 N )^ <^3- ^, #^ ^^-^(Yi-Yn)^- . ne|j7 

n %3±d\] tr)-^- 6J|b| ^^(Ei-En)I- -S-71 ^tiHE 33.#(126i~126n)3. *fl^r 

uJ-eH ^-71 oils ^171 #*l(i20)fe ^j-§-^ ^e^iM^ Tfl^ # 

^ ^, oils ^ ofl S ^<g- ^(DHH ^7^q-. 

£ 6-1- #7] ^cflolE 7%o] ^s.(126rl26N)fe 7fl°lH5. ^1 

oflel ^I^(Ei-En)^- ^^(Si~S N )# ^°>#oH ojs. 

ZLEls 51 7-8: , <#7] ^^o]m -<d ^ 3S(130)fe €^ 7))^ 

(122i~122 N )^--¥-^ Sfl^ ^Bl^ s}-^ (POWER)# ">o}l-o^ ^HHS 3 

S.(126i~126 N )# ^l oil- £fe t^M-ir*! 7^ ^ -*1Jl(Si~S n )!- #^ n}e}- 
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a] oi^oi^-sl^ ^ ^^(S^Sn)^ ^ oflia ^7] ^1(120)3) ^3) ^f^°ll 
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o)}3. ^7] #*Kecho cancel ler) oil 9X°]*\'- 

a]-§-*8 €3 «-*!-; 

^1^-^ Z]-Z]- ^Vcfl« 0 V -§-^ vxj-^ofl tfl-g-SV<^ #7] 

^13^ ^8.2.3. §m <*]3- 

I^T^ 2] 

*fl 1 ^ 

olSS>xl ^-7] <$t\] o]M <*1Jl» #^Rr ^*L5L 6fl;2 ^ ^J- 

3] 
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*n i *u 2 ^i 5a°H, 

#71 nHqsq- #71 ^ ^-g; wJ-of^l alizsKr «lii7l<q-; 

#71 Hl5l7l^ ^ ^S.^ #71 #^ «]-c>Al OH- S.^-71- 

nil, #7l 7ll-<M- <*ofl olE^fe #JL-I- t^S^ ^3 S^fe Tj-g- 

^ oil 3. XM #^1 . 
4] 

ofls 7§7\ #A|(echo canceller HI : 

^-g-*g ^^sq.; 

#71 ^El^^El Zj-Z)- #cfl^ -g-^ ^ofl tfl-§-SH #71 ^Bl#^ 

^Bl 7)1^1- ^t-llolEsy 7 l ^ -*}^ #3L# #^S>^ ^ ^3zf; 

#71 ^ #« #71 ^ #Jl7l- ^-#^ nfl, #71 ^ Tfl^ 

#7l ^El#^Bl Zj-Zj-^ ^ #^L# «>o>A-l el] 3. QS-7\ 

El ofl 3. #51* Xl^^M #7l «gcflo]E H)o] ^i^O.^ Z^o] oil 51 #^*r 
^ ## ; 

#71 «a^lo]M t^H ^ ^ zj-# ^. 7] ^B)s.ofl tJj-§-*)-a| Zj-Zf 

^ y lSlfe ^8 £.3. ^ ofliS #*1. 

[3^8" 5] 

*fl 4 iMl 
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<*fl:5I ^ #*1 . 
[3^% 6] 

#71 #<3j 

#71 ^Bl^l ^ ^£ofl cfl-g-^ol ^>7l ^ t3ll o] E oloHol^-A] 71 

^ #71 #^^1 ^» ^'Ai aj-fe ofl S ^t) 
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